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A METHOD FOR MANAGING PHYSICAL RESOURCES 
OF A RADIO ACCESS NETWORK 



5 FIELD OF THE INVENTION 

The present invention relates to a method for marfaging 
physical resources of a radio access network. In 
particular, the present invention concerns a method for 
:10 controlling transmission resources of a radio access 
^ network capable of transmitting data in units of packets. 
D Also, the present invention concerns such a network which 
*i is adapted to transmit data packets in real time traffic 
U and in non-real time traffic. 
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BACKGROUND OF THE INVENTION 



V A general block circuit diagram of a radio access network 
j-i: as a part of a radio telecommunication network is shown in 
20 Fig. 1. 

As is illustrated therein, a terminal device or mobile 
station MS denoted by reference numeral 3 communicates via 
an air interface (radio interface) with a radio transceiver 
25 device or base station BS denoted by reference numeral 2. 
It is to be noted that for purposes of a simplified 
explanation, only one mobile station MS and base station 
BS, respectively, are shown in Fig. 1, while in practice 
plural base stations BS constitute a network and each is 
adapted to communicate with a plurality of mobile stations. 



Each of respective base stations BS 2 is controlled by and 
communicates with a radio network control device or radio 
network controller RNC denoted by reference numeral 1. 
35 Communication between a respective base station BS 2 and 
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the radio network controller RNC 1 takes place via a so 
called iub interface, via this lub interface, traffic data 
or use data respectively, as well as control data are 
exchanged between the base station BS 2 and the radio 
network controller RNC 1. 

Such networks are meanwhile capable of transmitting data in 
unxts of packets (e.g. according to an asynchronous 
transmission mode ATM). Among the data to be transmitted it 
can be distinguished between two types of traffic. Firstlv 
111 SUCh 3 netWOrk there exists so-called real time (RT ) 
traffic which is for example due to ongoing phone calls, so 
that real-time data packets are to be transmitted 
Secondly, i„ such a network there ^.^ so _ called 

txme (NRT) traffic which is for example due to files or 
other data entities to be transmitted, so that non-real 
t,me da ta packets are tQ be transm±tted at 



Scheduling and/or admitting respective traffic components 
to be transmitted via the network is handled by an 
admission control means denoted by 1a as a part of the 

Til 277* COntr ° ller RNC ^ The «**«lo» control means 
1A xs adapted to handle both, real time traffic as well as 
non-real time traffic. 

iLlT dlV1S1 ° nal " Ulti P le •«*•■• CDMA or wideband CDMfl 
(WC Dm) , according to „hich physical channeis (frequencies, 
are accessed u Si „ 9 different codes. Each used LZ IZ 
represents one channel. A so-called oearer is t h en deLned 
by a frequency and a used code, for example. 

Thus, for transmitting packet data in real time a,H ,• 

real timo . time and m non- 

real txme, the entire available physical resources at a 
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base station BS 2 were beforehand divided (partitioned) in 
real time channels reserved and/or designated for real time 
traffic and in non-real time channels reserved for non-real 
time traffic. 

Then, in case of data packets to be transmitted in either 
real time or non-real time, respective channel activation 
and/or deactivation procedures had to be performed. Such 
procedures are, however, time consuming which causes a 
drawback for the data packet allocation functionality in 
CDMA and/or WCDMA systems, since they had for example to 
rely on slow common control channels on the Iub interface* 

Moreover, due to the beforehand division of channels into 
real time and non-real time channels, physical resources 
often remained unused which limited the maximum possible 
traffic amount handled by the network. 

SUMMARY OF THE INVENTION 

Hence, it is an object of the present invention to solve 
the above drawbacks of the prior art systems and to provide 
a method for controlling transmission resources of a radio 
access network adapted to transmit data packets in real 
time traffic and in non-real time traffic which alleviates 
such time 'consuming channel activation/deactivation 
procedures while effectively making use of the entire 
available physical resources of a respective base station. 

According to the present invention, this object is achieved 
by a method for controlling transmission resources of a 
radio access network adapted to transmit data packets in 
real time traffic and in non-real time traffic, the method 
comprising the steps of obtaining information related to 
transmission resources required for handling real time 
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traffic, and reserving transmission resources for hand, • 
nor. real time ^ ^ ^ ^ J ^ g 

:i: : rrrr resouroes o£ a - di ° — « 

said radio access network and the i n f orma , • 
5 related 1-^ *. . in *ormation 

lated to the transmission resources required for hand! 
real timp i-r-^-p * < ^ , ■ Lur nandlxncr 

ai time traffic by said radio transceiver. 

Advantageous further developments of the present , 
( are as defined in the dependent present invention 

""a ::i:: d t:i:°i:: n9 :° the p — ~* th . 

tage that the radio network controller R NC i h„„ = 
need to rely on bearer information, i.e. physLa cha T 
information like car r,'n, * Physical channel 

,< n earner frequency, code and/or time slot 

: : :l in TD ™r T' in turn ' ieads - 

overhead M : r eovIr t:rf and """^ mana ~ 

- channel ^TJ^ ^"Tr- 

removed. „ hicn improves ^ wcdma ^f" 3 " . b * 

-nationality in terms of speed. Ho«ovL i ^ 
Proposed method does not cause an increase rega'din! th 
-ount of data transmitted via the Xub interface ' 

B RTEF OEfirFIPTTnM r, F - H E np.^ry p 

The present invention will be more readi!„ „ 
referring to th. , readily understood when 

"g to the accompanying drawings, in which 

fig. 1 depicts a general block cir^,,,-. • 

access network « . circuit diagram of a radio 

network; ° f 8 '^communication 

Fi9- 2 illustrates an overall flowchart ~ f 

method; nowchart of the proposed 
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Fig. 3 illustrates, in form of a flowchart, the individual 
steps of an initialization subroutine indicated in Fig. l; 



and 



Fig. 4 illustrates, in form of a flowchart, the individual 
steps of an updating subroutine indicated in Fig. 1. 

DETAILE D DESCRIPTION OF THE INVENTION 

The present invention will subsequently be described in 
detail with reference to the drawings. 

The starting point of the present invention is that the 
physical resources of the radio access network are not 
reserved on a data packet basis by using special channel 
activation / deactivation procedures. 

Instead, the principle underlying the present invention 
resides in that the physical resources of the radio access 
network for data packet transmission via the Iub interface 
and via a respective base station BS are reserved 
dynamically according to the prevailing need of 
transmission resources for the real time traffic components 
on a channel element basis. This means that real time 
traffic is allocated all the radio resources required and 
that non-real time traffic is allocated the remaining radio 
resources of the entire available resources. 

This allocation and/or partitioning of available resources 
is performed dynamically, i.e. after an initial 
partitioning, the procedure is repeatedly performed to 
update the partitioned resources periodically, i.e. on the 
condition that a predetermined period of time has lapsed as 
an update condition. Alternatively, updating can be 
performed dependent on the occurrence of another specified 
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update condition like for example a new real time RT bearer 
entering the radio network and requiring radio resources or 
any bearer (RT or NRT) leaving the network. 

5 The thus partitioned physical transmission resources are 
reserved for the RT and/or NRT traffic components on a 

be" H element baSlS ' " ated ^ ° ther W ° rdS > 

bearer channel (defined e.g. by carrier frequency, time 

slot ,in TD— WCDMA ) and channelization code, is further 

divided in channel elements. This means, that a respective 

channel used for transmission according to an adoptL 

asynchronous transmission mode ATM consists of a pluralitv 

or virtual paths VP denoted by virtual path identifiers 

vlrruaT ch7 h ^ " SUCh ' «*™"*y »* 

-rtual channels VC denoted by virtual channel identifiers 

VCI. upon partitioning the physical resources, the real 

time traffic is allocated a certain required number of the 

Virtua! paths and/or virtual channels, while the non-re^ 

trme traffic is allocated the remaining resources, i I the 

remaining virtual channels and/or virtual paths. 

The following description of the flowcharts shown 
2 to t will explain the above in greater detail. 

*i* 9 i. vr method accordin9 to the present 

which ls implemented in the radio network controller device 
(Shown in Fig. !) starts in a step SO. 

.nitiall" 9 "" 31 ' 3 SUbrouti - " activated for 

initially partitioning the physical resources of the radio 
access network. The respective steps performed by this 
subroutine are illustrated in Fig. 3 . 

As shown in Fig. 3 , the initialization of the resource 
Partitioning is started in a step S10. 
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in a subsequent step Sll the radio network controller 
device RNC obtains information regarding the entire 
available physical transmission resources for real time and 
non-real time traffic components of a respective radio 
transceiver device {base station). This can be achieved in 
that the radio network controller device RNC requests a 
respective base station to report its physical transmission 
resources (via lub interface). Alternatively, the radio 
network controller device RNC already keeps a record of the 
entire physical transmission resources of each respective 
;j base station controlled by the radio network controlling 

device RNC, which would alleviate the need for a requesting 
and reporting procedure. 

.15 Then, in a step S12, the radio network controlling device 
RNC obtains a knowledge of a value for expected real time 
traffic in the network as regards a subject base station 
BS. Also this value can be a fixed and predetermined value 
that is the same for all base stations and known to the 
20 radio network controller device RNC beforehand. 

Alternatively, this information can be obtained as a result 
of a requesting (RNC side) and reporting (BS side) 
procedure, during which a subject base station BS informs 
the radio network controller device RNC of the real time 
25 traffic expected for itself. This may be a predetermined 

value for a respective base station which differs from base 
station to base station according to the location of the 
base station (e.g. urban terrain or rural area). As a 
further alternative, the expected RT traffic amount may be 
set to a fixed percentage of the previously obtained entire 
traffic resources of the base station (for example to a 
value of 50%) . 



30 



Then, in a following step S13, the transmission resources 
35 are initially partitioned. This means that transmission 
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resources for the non-real time traffic are reserved ha , 
on the Pledge o£ the overall = based 

o :i[r: a :L a radl ° 

I t 3CCeSS net "° rk and the *»*~-«ion related to 

. ^e transmission resources retired for handling real time 
traffic by said base station. „ore precisely, th Y 
drfference between the entire available transmission 
resources at a respective base station BS a„H 
retired for ejected real-time traffic^ ZT~ 
respective base station are defined as the reserved 

ii™ : or non - reai time - — * 

The subroutine of initialization then advances to a step 
S". i» step S14, an update period is set therebv LT 
an update condition, and a corresponding ^JH^T 

: :i ^T ked counter with a fixed — ^ 

etectxng the lapse of said update period is reset (reset 
of an update condition flag,. This step is perform J x 
example case described that a lapse of J \ Z ' " 
defined a<= ,»„ ., update period is 

efined as an update condition mentioned above. However it 
rs also conceivable to use this step to define tho ! 
oondition as such. i.e. whether lapse of a til ^ 
entering of RT bearers or .leaving^ It^lTjlT^ 
defxned as an update condition. In the latter 
corresponding update condition fiag would then have to be 

*: x ;;" i : 1 f ti0n terminates in . step 

< ~« ) and returns to the flowchart illustrated in Fi g. 



As shown in Fia 9 *-k~ , 

step S2 , the l ' T meth ° d Pr ° CeedS «*«> a step S2. In 
35 allocated tl ^ VX ° USly f«titlo»«. phvsica! resources are 

the respective real time as well as non-real 
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time traffic handled by a subject base station of the radio 
network. The allocation is performed on a per channel 
element basis which is explained herein after in more 
detail. 



3° 



Each of a plurality of channels available at a respective 
base station is operated in an asynchronous transmission 
mode ATM, In such a transmission mode, each channel 
comprises a plurality of channel elements of so-called 
virtual paths VP which are identified by so-called virtual 
path identifiers VPI. Each virtual path, in turn, comprises 
plural so-called virtual channels VC which are identified 
by so-called virtual channel identifiers VCI. 
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Assuming an example case of a base station BS having two 
channels (CHI & CH2), each channel comprising three virtual 
paths VP (identified by VPI_1 to VPI_3, and VPI_4 to VPI_6, 
respectively), each virtual path VP comprising three 
virtual channels VC (identified by VCI_1 to VCI__9 and 
VCI_10 to VCI_18, respectively). Then, a RT / NRT resource 
Partition of the transmission resources may be such that 
virtual paths VP identified by VPI_1 to VPI_5 are dedicated 
for real time RT traffic, while virtual path VPI_6 is 
dedicated for non-real time NRT traffic. Also, a partition 
is possible in which resources are partitioned in units of 
virtual channels. For example, the virtual channels VC 
denoted by VCI_1 to VCI_14 are dedicated for RT traffic 
transmission while virtual channels denoted by VCI_15 to 
VCI_18 a re dedicated to non-real time traffic transmission. 

Thus, the resources which have been partitioned in the 
above illustrated manner, are allocated to currently 
prevailing traffic by the radio network controller RNC, 
which informs the base station of the identity of the 
traffic itself. This can be done by referring to the 
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transmission format and/or used codes. The radio network 
controller then addresses and/or selects the respective 
channel elenent (virtual channel/virtual path, hTHt . • 

t: :::t;: d ;i:;:r' — — -r;? 

ne RT/NRT traff lc currently to be handled, and the 
t =: io„ is ejected usi„ g the thus allocated ch^el 

Subsequently, ln a step s3 it cnecked vhe 
condition Has occurred. This „eans that in case of I 

periodical update after the lapse of an update p erlod a 
update condition , the timing device u ^ • P-^od a a „ 

whether the update period has already lapsed. However a s 
for the occurrence of another update condition l ike for 

<rr d e / enterln9 of rt bearers ° r ieavi - 9 «' ^ i 

(KT and/or NRT). ^axe^s 



If the update period is not over (NO in step S3. 

generallv if ^ P S3)/ or ' more 

9 erally, lf the update condition has ^ Qc 

flow returns to ste D S2 -rh< c m ^ ' tne 

handled by ^^l^ ~'«* * 

«- -vious ( an d/ or initia!, resourd^t ^ USi " 9 

- ~~ fi ow ^::r-;TT:^r- d ' 
c^rifL a i::: ioning is ~ -* - ^v:^ 

FCL 1 . 9 eXamPle the Frame Control Layer 

' When thu = "Pdating the resource partition- 
station BS c»n k= • . partitioning, the base 

active and ab ° Ut *" NRT be " e " »"ich are 

a L t at 0 : n :: t ;r c under the radio netw ~ k the 

inform air a l LIT' ^ StaU ™ «« 

desired to be usl eL ' ^""^ ^ " te VBR 

be used effectively from the point of view of 
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transmission resources. Then, -the frame control layer FCL 
can be used later on just to point to the predetermined 
bearer information in the base station BS to achieve a 
"fast channel activation/deactivation" . 

The updating subroutine will be described in greater detail 
with reference to Fig, 4. 



p ; As illustrated in Fig . 4 , the updating subroutine starts in 
CIO a step S4 0. 

iiT: 
■=3 

r 3 : 
5=t • 

W Thereafter, in a step S41, the current real-time traffic 
f|j volume is detected. For example, the base station reports 
>i to the radio network controller the number of ongoing phone 
^15 calls on the basis of which the current real-time traffic 

can be derived. This is in a way comparable to step S12 in 
j Fig. 3, while, however, the detected value for real time 

J traffic volume reflects the actual current need for radio 

resources for transmission. 

20 

In a following step S42, the radio resource partitioning is 
updated. Namely, the new resources available for NRT 
traffic are defined as the difference between the entire 
available resources at a respective base station (as 
25 obtained in step Sll) and the resources required for the 
currently 'detected RT traffic volume. 

By allocating all resources required for real time 
transmission to the real time traffic, real-time traffic is 
30 preferred to non-real time traffic. The non-real time 

traffic may use only those resources which are not required 
by the real time traffic. 

Subsequently, the update period timer (or generally spoken, 
35 the update condition flag) is reset in a step S4 3, and the 
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subroutine ends in a step S44 ("exit") anH ™ 

^ 1 exir } and returns to the 

flowchart illustrated in Fig. 2. 

As illustrated in Pig. 2 , after updating, the flow returns 
> to step S2. This means, that in the following the newly 
partitioned resources are used to be allocated to 
respective traffic components, as described already herein 
above, and an updating of the partitioned resources is 
effected each time the update condition has occurred e Q 
each time the update period has lapsed. ' 

It has to be noted that in case of updating performed each 
txme a rt bearer enters or leaves the radio network, also 
the processing load of the RNC side could be reduced. 

Moreover, apart from the above update conditions (i e 
entering/leaving of bearers or lapse of an update period,, 
other conditions are conceivable to be implemented. For 
example, it could be checked in step S3 whether a 
predetermined time of a day has been reached like for 
example 10:00 p.m. in the evening. Namely, it could be 
expected that during night, real time traffic will reduce 

LTreir;" 1 ^ 5 ^ ^ ^ ^ >™ 

flL wrn 1 " traffiC SUCh ^ < SChedUled > -ansmission of 
Hes wxll increase due to somewhat decreased charges for 
using the network at night. Therefore, performing a fcl ed 

in : 0 °L res : urce part±tions at s — * — - 

is also advantageously conceivable. 

for contr ol l lng transmission resources of a radio access 

lit::? ad : pted to transmit data p — * ^ 

Z III? YV° n - real *»«ic. the .etnod co ra prisin 9 

resource s " '"^^ rel «^ transmission 

resources required for hand lin9 reai time traffic; and 
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reserving transmission resources for handling non-real time 
traffic based on a knowledge of the. overall available 
transmission resources of a radio transceiver device of 
said radio access network and the information related to 
the transmission resources required for handling real time 
traffic by said radio transceiver. Transmission resources 
are subsequently activated based on channel elemfents which 
are identified by pre-selected channel identifiers. This 
alleviates the use of hitherto required time consuming 
channel activation procedures as well as the need to refer 
to any bearer information. 

It should be understood that the above description and 
accompanying figures are merely intended to illustrate the 
present invention by way of example only. The preferred 
embodiments of the present invention may thus vary within 
the scope of the attached claims* 



